**Abstract**

Specific electroencephalographic (EEG) activity occur during a certain behavior. To find a specific EEG marker during fear response, EEG was recorded from the frontal and parietal cortices and the hippocampus of Sprague-Dawley rats during and after fear conditioning. Fear response such as freezing behavior was evoked by a tone predicting the occurrence of electric shock through classical aversive conditioning. EEG activity was subjected to power spectrum analysis, and then they were compared to the EEG activity observed during other behavioral states, such as awake still, awake moving, and paralyzed. In awake still, 1.95∼2.34 Hz peak was observed in the frontal cortex, while 7.03 Hz peak as well as 1.95∼2.34 Hz peak was observed in both the parietal cortex and the hippocampus. In awake moving, there was a prominent 7.81 Hz peak in the hippocampus, though both 1.56 Hz and 7.81 Hz peaks were in all regions. In paralyzed state, both 1.56 Hz and 3.51 Hz peaks observed in all regions. In addition, 6.25 Hz peak observed in the hippocampus. In freezing, a prominent 3.12 Hz peak was observed in the frontal cortex, though both 3.12 Hz and 5.85 Hz peaks were observed in the hippocampus. These observations suggest that the characteristic rhythm could represent functional alteration of the brain region affected by a certain behavioral learning such as fear and could serve as a biomarker of fear.
